NKG2D- and CD28-mediated costimulation regulate CD8+ T cell chemotaxis through different mechanisms: the role of Cdc42/N-WASp.
The activating receptor NKG2D is mainly expressed in NK cells and CD8(+) T cells. NKG2D and CD28 recruit the p85 subunit of PI3K to propagate their signals through the YXXM signaling motif. The function of CD28 as a costimulatory molecule is well-established in T cells. Ligation of NKG2D on T cells costimulates TCR signaling, although the intracellular signaling pathways triggered by the two receptors may not be identical. In this study, we analyzed the function of the NKG2D receptor in human CD8(+) T cell chemotaxis toward a CXCL12 gradient. We found that costimulation of the TCR together with CD28 or NKG2D impairs cell migration, although the signaling pathways responsible for this effect differ. Whereas the Rho GTPase Rac1 is activated upon TCR and costimulation via CD28 and NKG2D, the activity of Cdc42 is increased only upon CD3/NKG2D activation. Moreover, knockdown of N-WASp expression with siRNA rescues migration rates after NKG2D-mediated costimulation but not after CD3/CD28 activation. CD28- and NKG2D-mediated costimulation induces cofilin activation by dephosphorylation. Inhibition of N-WASp by wiskostatin further decreases phosphorylation levels of cofilin, although this effect is especially severe upon CD3/NKG2D activation. Thus, our findings reveal new differences in the signaling pathways between CD28- and NKG2D-mediated costimulation in the regulation of cell chemotaxis in human CD8(+) T cells.